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INTRODUCTION 

Chignik sockeye salmon runs during the  past  ten years have ranged in s i ze  from 
646,000 t o  1,425,000 and averaged approximately 875,000 annual ly  . The Fisher- 
i e s  Research I n s t i t u t e  f i r s t  began forecasting these runs i n  1958 and was 
joined by the Alaska Department of Fish and Game i n  1961 i n  an e f f o r t  to con- 
so l ida te  the col lect ion and evaluation of exis t ing data. The method of pre- 
dict ion outlined here is based on adul t  return analyses and nursery lake 
s tudies  of the  Chignik watershed. Predictions of sockeye runs to  the Chignik 
D i s t r i c t  in 1962-64 were published as  Informational Leaflet  No. 13, 24, and 38 
by the Alaska Department of Fish and Game 

FORECAST 

The adu l t  sockeye salmon runs returning t o  Chignik consis t  mainly of f i s h  which 
have spent three winters a t  sea ( . 3  f i s h )  along w i t h  a much smaller number 
which have spent two winters a t  s ea  ( .2  f i s h ) .  The re la t ionship  between re turns  
of 2 f i s h  t o  2 f i s h  (Tables 1 and 2 7 0 f  each parent year c l a s s  f o r  which we 
have data appeared t o  follow a l i nea r  trend up unt i l  the l a s t  few years (Figures 
1 and 2 ) .  Previous forecasts  were made on the basis of t h i s  trend (Table 3 ) .  

The 1964 return of ea r ly  f i s h  was f a r  below the value estimated from the  
regression of age .3 f i s h  on age .2 f i s h .  Possible sources of e r ro r  i n  the  
above forecast  were= (1 ) inadequxe commercial f i shery sca le  samples during 
June, 1963, (2) d i f fe ren t ia l  ocean survival between age .2 f i s h  returning in 
1963 and age .3  f i s h  returning in 1964 and (3) re la t ionship  between age .2 and 
age J f i s h  m a y  not fol low a 1 inear  trend when large numbers of age f E h  from 
a given year c lass  as  they did i n  1963. The 1964 return was considered an out- 
l i e r  and hence not included in the calcula t ions  f o r  the ear ly  r u n  given i n  Fig- 
ure 1. The forecast  of 570,000 f o r  the  l a t e  return i n  1964 was qu i te  close 
(4.6 percent r e l a t i v e  e r ro r )  t o  the observed re turn.  

Since the  re la t ionship  of age .2  f i s h  return t o  age .3  f i s h  return one year 
l a t e r  has become l e s s  r e l i ab l eTur ing  the past  few years we plan t o  include both 
return analyses and juvenile analyses in the  forecast  technique. Consideration 



Table 1 .  Early return (p r io r  t o  June 30) of age .3 sockeye and age - . 2  sockeye 
f o r  the  previous year ,  Chignik, 1956-647 

Year of age Total age Total age 
.3 return - - .2 return .3  return - 

Not used in regression equation. 

Table 2. Late r u n  ( a f t e r  June 30) of age .3 sockeye and age - .2 sockeye of 
the previous year ,  Chigni k ,  1956x4. 

Year of age Total age Total age 
.3 return - - .2 return - .3 return 

Table 3. Chignik fo recas t s ,  1958 - 1964. 

Year Predicted return Actual return Percent re1 a t ive  e r ro r  

Qual i f ied  on basis of contradictory evidence from lake s tudies .  
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Figure 1 .  Regression of age .3 sockeye and age .2 sockeye of previous year for  early r u n  (pr ior  to  June 30), 
Chigni k ,  1956-64. mumber of f i sh  in thousands). 
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Figure 2. Relationship between age 3 sockeye and age 2 sockeye of the previous year fo r  l a t e  run ( a f t e r  
June 30), Chigni k ,  1956-64. (Numbers of f i sh  in thousands). 



of data concerning both past  and present  runs along with young f i s h  s tud ies  
since 1960 should provide a more accurate method of forecas t ing fu tu re  re turns .  

Adult Return Analyses 

S ta r t ing  i n  1964 the predict ion was s p l i t  in to  two segments based on our know- 
ledge of time of en t ry  of the two major spawning groups: (1)  the  ea r ly  run 
(through June 30) which i s  destined largely  f o r  the spawning t r i b u t a r i e s  of 
Black Lake and (2 )  the l a t e  r u n  ( a f t e r  June 30) which i s  bound f o r  the  spawning 
areas  of Chignik Lake. 

The previous fo recas t  method consisted of estimating the ear ly  run age 2 f i s h  
on the  basis  of the  regression of age .3  sockeye on the .2 sockeye of the pre- 
vious year. The est imate f o r  the l a t e r u n  age .3  f i s h  w a s  based on an a r i t h -  
metic average of l a t e  run age .3 f i s h  i n  pas t  years.  For both the  ea r ly  and 
l a t e  run, the  predict ion of a g c . 2  sockeye was based on ar i thmet ic  averages of 
age 2 sockeye returning in p a s t e a r s .  On the basis  of t h i s  method a to ta l  
return of nearly 1,125,000 sockeye is  expected i n  1965. Of t h i s  t o t a l ,  555,000 
f i s h  a r e  expected p r i o r  t o  June 30 (mainly Black Lake reared f i s h )  and 570,000 
f i s h  a f t e r  June 30 (mainly Chignik Lake reared f i s h ) .  We indicated above t h a t  
t h i s  method of est imation has been l e s s  r e l i ab l e  during the l a s t  two seasons; 
however, i t  does give us a reference point f o r  our analyses outl ined below. 

The t o t a l  l a t e  r u n  (July 1 on) of a l l  ages during the  pas t  10 years has been 
ra ther  constant ,  ranging from a low of 354,000 in 1955 t o  a high of 675,000 i n  
1960 except f o r  the  year 1956 when the return was 91 6,000 (Figure 3 ) .  T h u s  i t  
seems reasonable t o  expect simply an average re turn  f o r  t h i s  period which (rounded 
o f f )  is 570,000. 

The t o t a l  ear ly  return has been qu i te  var iable  during t h i s  same period of time, 
ranging from a low of 185,000 in 1957 t o  a high of 611,000 in 1960 with an aver- 
age re turn  of 300,000 f i s h  (Figure 4 ) .  The above predicted re turn  of 555,000 
f i s h  through the  end of June, 1965, appears t o  be consis tent  w i t h  the  parent  
year c l a s s  escapement. Progeny of the  1960 year c l a s s ,  which were reared i n  
Black Lake, wi l l  make up the  bulk of the return in June, 1965. The 1960 escape- 
ment t o  Black Lake (offspr ing of a large  escapement in 1956) was the  highest on 
record during the l a s t  10 years ,  thus we would expect a s i zab le  re turn  of adu l t s  
in June of 1965. Spawning ground sca le  analyses give fu r t he r  supporting evidence 
of the above expected re turn .  The l acus t r ine  growth pat tern  of adu l t  age 1.2 
f i s h  returning t o  Black Lake spawning t r i b u t a r i e s  i n  1964 was very s imi lar  t o  
t ha t  of the  abundant age - 1.3  f i s h  which returned in 1960. The sca le  growth 
pattern of both groups showed the e f f e c t  of large  juvenile populations during 
the  lake residency. Therefore, on the bas is  of sca le  growth s tud ies ,  the age 
1.2 f i s h  return i n  1964 indicates  t h a t  a large  population of young f i s h  was - 
present during the lake residency of the 1960 offspring.  Since few f i s h  from 
this population returned as age - 1.2 f i s h  i n  1964 we expect a good re turn  of age 
1.3 f i s h  in 1965. - 

Nursery Lake Studies 

Juvenile f i s h  s tud ies  conducted a t  Chignik by the  Fisheries Research I n s t i t u t e  
since 1960 indicate  a very large population of sockeye salmon f r y  was present i n  



Figure 3. Total l a t e  sockeye run by y e a r ,  Chigni k ,  1956-64. 
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Figure 4. Total  e a r l y  ( p r i o r  t o  June 30) sockeye r e t u r n  by y e a r ,  Chignik, 1956-64. 



1961 consis tent  with the large  escapement t o  Black Lake i n  1960. Tow net  
catches i n  Black Lake during 1961 were the l a rge s t  observed t o  date i n  e i t h e r  
lake (Table 4 ) .  Growth s tud ies  of sockeye salmon f r y  in Black Lake during 
the same year a l s o  indicated the presence of a large  population. A more com- 
p l e t e  analys is  of nursery area s tudies  is given by Narver and Dahlberg (1964). 

SUMMARY 

The outlook f o r  a s i zab le  re turn  of adu l t  sockeye salmon t o  Chignik i n  1965 
appears good. All of our s tudies  indicate  a much be t t e r  than average return 
during June. The return from July  1 on has been consis tent  over the  past  sev- 
era l  years and we expect t h i s  t o  continue through 1965. 

The two principal  sources of possible e r r o r  in the fo recas t  t h i s  year  a r e :  
(1 )  we have no measure of marine survival ,  hence the  l a rge  sockeye salmon f r y  
population observed i n  1961 may not produce a 1 arge ea r ly  r u n  of adu l t s  in 
1965, and ( 2 )  the  incidental harvest of sockeye salmon bound f o r  Chignik a t  
o ther  places along the  Alaska Peninsula. Tagging s tud ies  and catch records 
have indicated the  Stepovak Bay and Cape Kumlik f i s h e r i e s  may take a portion 
of t h e  r u n  bound f o r  Chigni k .  

In summary then we would expect the ea r ly  r u n  (through June 30) t o  be in the  
neighborhood of 600,000 f i s h ,  s imi lar  t o  the 1960 re tu rn ,  and the l a t e  r u n  
( a f t e r  June 30) to  be approximately 570,000 f i s h  f o r  a t o t a l  r u n  of around 
1,200,000 sockeye salmon . 
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Table 4. Tow net  catches of sockeye salmon f r y  and finger1 ingl. 

Year 
Location 1961 1962 1963 1964 

Black Lake 

Fry 
Fingerl ing 

Chignik Lake 

Fry 
Fingerl ing 

Expressed a s  mean catch per standard 5 minute tow, weighted by lake area.  

The e n t i r e  Chignik Lake sockeye f r y  population does not become pelagial 
unti l  l a t e  summer. There i s  some evidence t ha t  the  1962 f ry  were excep- 
t iona l ly  l a t e  i n  moving offshore. 
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